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Parameter Test Conditions/Comments Min Typ Max Unit
FREQUENCY RANGE 100 40,000 | MHz
INSERTION LOSS (IL) 100 MHz to 10 GHz 1.3 dB
10 GHz to 18 GHz 1.7 dB
18 GHz to 26 GHz 2.2 dB
26 GHz to 35 GHz 2.8 dB
35 GHz to 40 GHz 35 dB
RETURN LOSS ATTIN and ATTOUT, all attenuation states
100 MHz to 10 GHz 22 dB
10 GHz to 18 GHz 22 dB
18 GHz to 26 GHz 16 dB
26 GHz to 35 GHz 15 dB
35 GHz to 40 GHz 14 dB
ATTENUATION
Range Between minimum and maximum attenuation states 30 dB
Step Size Between any successive attenuation states 2 dB
Accuracy Referenced to insertion loss
100 MHz to 10 GHz +(0.05 + 1.0%) dB
10 GHz to 18 GHz +(0.1 + 2.0%) dB
18 GHz to 26 GHz +(0.2 + 2.5%) dB
26 GHz to 35 GHz +(0.2 + 6.0%) dB
35 GHz to 40 GHz +(0.5 + 10.0%) dB
Step Error Between any successive attenuation states
100 MHz to 10 GHz +0.05 dB
10 GHz to 18 GHz +0.15 dB
18 GHz to 26 GHz +0.20 dB
26 GHz to 35 GHz +0.35 dB
35 GHz to 40 GHz +0.60 dB
RELATIVE PHASE Referenced to insertion loss
100 MHz to 10 GHz 15 Degrees
10 GHz to 18 GHz 25 Degrees
18 GHz to 26 GHz 40 Degrees
26 GHz to 35 GHz 55 Degrees
35 GHz to 40 GHz 80 Degrees
SWITCHING CHARACTERISTICS All attenuation states at input power (P) = 10 dBm
Rise and Fall Time (trise and tracL) 10% to 90% of RF output 35 ns
On and Off Time (ton and torr) 50% triggered control (CTL) to 90% of RF output 110 ns
RF Amplitude Settling Time
0.1dB 50% triggered CTL to 0.1 dB of final RF output 230 ns
0.05dB 50% triggered CTL to 0.05 dB of final RF output 250 ns
Overshoot 0.5 dB
Undershoot -1 dB
RF Phase Settling Time f=5GHz
5° 50% triggered CTL to 5° of final RF output 100 ns
1° 50% triggered CTL to 1°of final RF output 125 ns
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Parameter Test Conditions/Comments Min Typ Max Unit
INPUT LINEARITY? 10 MHz to 30 GHz
0.1 dB Power Compression (P0.1dB)
Insertion Loss State 30 dBm
Other Attenuation States 26 dBm
Third-Order Intercept (IP3) Two-tone input power = 14 dBm per tone, 50 dBm
Af=1 MHz, all attenuation states
DIGITAL CONTROL INPUTS LE, PS, D2, D3/SEROUT,? D4/SERIN, D5/CLK pins
Voltage
Low (V|N|_) 0 0.8 Vv
High (Vinw) 1.2 3.3 \Y
Current
Low (IINL) <1l l,lA
High (linw) D2 33 HA
LE, PS, D3/SEROUT,? D4/SERIN, D5/CLK pins <1 HA
DIGITAL CONTROL OUTPUT D3/SEROUT pin?
Voltage
Low (VOUTL) 0+£0.3 Vv
High (Vouth) VDD +0.3 \%
Low and High Current (lourt, louth) 0.5 mA
SUPPLY CURRENT VDD and VSS pins
Positive 117 HA
Negative =117 A
RECOMMENDED OPERATING
CONDITIONS
Supply Voltage
Positive (Vop) 3.15 3.45 \%
Negative (Vss) -3.45 -3.15 \Y
Digital Control Voltage 0 VDD \Y
RF Input Power® f=10 MHz to 30 GHz, Tcase = 85°C,* all attenuation
states
ATTIN Steady state average 26 dBm
Steady state peak 30 dBm
Hot switching average 24 dBm
Hot switching peak 27 dBm
ATTOUT (Bidirectional Use) Steady state average 18 dBm
Steady state peak 21 dBm
Hot switching average 15 dBm
Hot switching peak 18 dBm
Case Temperature (Tcase) —40 +105 °C

L ANEARED AL & S ORBURIC OV TIE, K20 EM21 2B LT E &,

2D3/SEROUT B L, /%5 LAMIEEIE— R TIZAS), ¥ U ZAHIET— R CIRE AT, EUVBEROBIICOVWTIE, 528 LTI EE N,
SR — - T4 b—T 4 7 EJARBOBRIZOVTIE, K2 EM3EZBBLTLLZEN, ATTIN B L WATTOUT O TOENHARIEA S ET,
4105°C TOEMEDILA . BE/INFLE Tease =85°C TOHAEL Y 3dBIE T L £,

Rev. 0 — 4/17 —



F—5— b

ADRF5731

AL I OTRHE

A A I THIZHONWTIE, K24~ 26 SR L T2 &0,

x2.
Parameter Description Min Typ Max Unit
tsck Minimum serial period, see Figure 24 70 ns
tcs Control setup time, see Figure 24 15 ns
ten Control hold time, see Figure 24 20 ns
tin LE setup time, see Figure 24 15 ns
tLew Minimum LE pulse width, see Figure 24 and Figure 26 10 ns
ties Minimum LE pulse spacing, see Figure 24 630 ns
tokn Serial clock hold time from LE, see Figure 24 0 ns
ter Hold time, see Figure 26 10 ns
tps Setup time, see Figure 26 2 ns
tco Clock to output (SEROUT) time, see Figure 25 20 ns
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Parameter Rating

Positive Supply Voltage (Vpp) -0.3Vto+3.6V
Negative Supply Voltage (Vss) -3.6V1to+0.3V
Digital Control Input VVoltage -0.3V1toVpp+0.3V
RF Input Power! (f = 10 MHz to 30 GHz,
TCASE = 85°C2)
ATTIN

Steady State Average 27 dBm
Steady State Peak 31dBm
Hot Switching Average 25dBm
Hot Switching Peak 28 dBm
ATTOUT
Steady State Average 19 dBm
Steady State Peak 22 .dBm
Hot Switching Average 16 dBm
Hot Switching Peak 19 dBm
Temperature
Junction (T;) 135°C
Storage —65°C to +150°C
Reflow 260°C
Continuous Power Dissipation (Ppss) 0.5W

Electrostatic Discharge (ESD) Sensitivity
Human Body Model (HBM)

ATTIN and ATTOUT Pins 500 V
Digital Pins 2000 V
Charged Device Model (CDM) 1250 V
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NOTES
1. EXFOSED PAD. THE EXFOSED PAD MUST BE CONNECTED
TO THE RF AND DC GROUND OF THE PCB.
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Digital Control Input?
D5 D4 D3 D2 D1 DO Attenuation State (dB)
Low Low Low Low Don’t care Don’t care 0 (reference)
Low Low Low High Don’t care Don’t care 2
Low Low High Low Don’t care Don’t care 4
Low High Low Low Don’t care Don’t care 8
High Low Low Low Don’t care Don’t care 16
High High High High Don’t care Don’t care 30

IR TVTRTHIBEBEAREZ SO L 5 ITHAGDETH, BRLEE Y FORICHY T SREEM RIS ET,

[}
[}
; Q ; Q ; Q—; Q_:,:>SEROUT

|
|
|
|
PARALLEL OR SERIAL SELECT | |
|
|
|
|

6-BIT OR 8-BIT LATCH

of 4dB M 8dB MlGdB lo

SR

RF
INPUT

17000-022

22, fHE E R8I

Rev. 0

— 1117 —




F—5— b

ADRF5731

ST -EF—F-A423—TJx—R

ADRF5731 1% 3 #ts SPI (V7 « 5—% A4 (SERIN) . 7
2yZ (CLK) . ZvF « A x—7/ (LE) ) Tk LTV E
T, VU TAHIEA v Z—T = — A%, PS EAAITHRETDHZ
LTI T 4 T TEET,

DT NA AORFERETE Y N D5~D2 THIFEIL 9, B
FDO & DLIZR B « 77 « By NTTR, ASNTIHLETT,
DD, BEREEZHETLICELRLEL 6 EY D
SERIN Z {3 248N HV F9, 8y b« U—FREFEHALT
RO EEA T 2854, Ev k D7 & D6, BLUE Y K
DL & DOWERV BT By hERDFET, ZNHDOEY b
e —DFEETHLANADEETHEDENERTA, TOMDIFR
X, RTER 242 LTLIEEN,

YT FT—FTlE, SERINT—Z L CLK DS BN = v
Truvyrsh, kbl b (MSB) 77 —A KTV 7 b -
LUAKIZATIENET, TDO%., FLWEERELZ T /N1 A
2T v TFTDH7D, LEBANAIZ N T NVENDVERSH Y 7,
LE 23N DEFTIT CLK BNv 27 SN THERENLE X
27257, BILWSERINT—4% 70y 7 LTy 7 b+ L
CARIIANTAIZIE, LE Ba—I A 0ERH Y T, F 2
BIXOETERLLADLERDROX 24 2SR L TLZE0,

SEROUT MO fEFA

ADRF5731 {2133 U 7/v « & —% 15 SEROUT b > TV E
4, SEROUT X 8 HHD/a v/ « A I VT YT NVATIT
—HZ &ML, 1250 SPINRAEMH L TH Ay — Rt Sz
HWESRAHIECTEXET, MBIV TAHIOZA IV TR %
RLUET,

BRGBET AV —F=—VEETHERT 256, SERIN &
SEROUT DIEIIZ 8 7 1w 7 « A Z VI DEIER DT>, 8E
v h® SERIN 7 =X 24 2 LENRH Y £,

MO FERRD SEROUT & IR DIHEERE D SERIN D RIZ 1kQ DK
MaeATarTETLE BRETANVF YT TEET
(¥ 23%H) .

4 i g b

VOLTAGE (V)

| WITHOUT 1kQ

0 e 2,0 — WITH 1kQ
0 50 100 150 200 250 300 350 400 450 500
TIME (ns)

23. SEROUT IZiEH & F M

17000-023

PS X [FIRST IN]
OPTIONAL OPTIONAL  MSB t

DON'T [LAST IN]
CARE  DON'T CARE

{ t
D2 X D1 X DO X X X\lE)?ILW(J)RDX s

Wy tew | tekn

AV VAW s WaWaWaAWauNEw ot

tsck

LE

17000-024

g el

24. Y FILEHEOE A2V IH

PS X/

seRIN X X D5 X b4 X b3 X b2 X b1 X po X

8 9 10 11 12 13 14

SEROUT X

D5XD4XD3XD2XD1XDO><Z

17000-025

— tco

K25 ) TFILHEIDRAZUTH

Rev. 0

— 12/17 —




F—5— b

ADRF5731

NSLIL-EFE—F-14283—7x—R

ADRF5731 1Z{%, D2 (LSB) ~D5 (MSB) ® 4 vy hDTFT VX
RIS D 0 . 78T Lob « T— FTH LD EE IR R 2 38R
TEET (EF TR , RTVUAHIEA ¥ —T =— AL, PS
Ao —|lRETHLTT /T 4 b TEET,

NI ULVEMEICIE, BT LLET F R8T LD 2 D
DE—KBHY ET,

EEASLIL - E—F

PRI — REENCT BT, LE B EALDEEITL
£, WERREE, HIEEIEAS (D2~D5) %fli- CHBAE
TEET, ZOT— IR O T,

Rev. 0 — 13/17 —

SYFE-NRFLIIL-E—F
TFoF R RXT L)V T— REFINIT DI, HIETLEAT
(D2~D5) #ZAEHW L CHERELHRET DI, LE &
—DFFIZLET, BHOWRENRESINTZS, LE /A2 k
TNVLT, 2D 4y NDOT—HEWRERT LA DINAINA -
ALy FITHRE L, ZTOH%, B—IZ hZ VLT, ROBEFEIREE
BEENBEREINDETCIOERET NA AT v T T HHLEN
HVET F2LELLAEDETH 26 228MR) .

PS X\

tps toy

D5TOD2 X < X

|-t ey
LE

B26. TYFR-NSLIL-EF—RDEAZIVTH

17000-026
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ADRF5731

&N
Fr)r—2 3 iR
BFE AR~ K
ADRF5731-EVALZ (%, 4 EOFMAAR— RT3, sMUlDSR (Cu)
JEi% 050z (0.7mil) TiE7e< 150z (2.2mil) DESITA vF &
. FEEMEICOBES N TWET, FHMEHER— FofErk s
27\ RLET,

w = 16mil O oMl

1 1sozcu@amin | T = 2.2mil

RO4003

TOTAL THICKNESS
~62mil

17000-027

27. FHMEAAR— RO BHEB OWEN

RF & DC OETH/RE — W LHEOHEICER SN TV ET,
—F. NEoE L IREDRIL7 7> K« 7L—2T, RFB%ET
AVCRE L7y FERELET, ESoFEERMENT
12mil > Rogers RO4003 T, fiii 7 i E JeMEaE 2 KB L £ 5,
MR L O T OFEBEM BN L > T, WA ZR5RE N G725
ENET, R— FEEKROE X2 62mil & 5D T, 2.4mm D RF 7
VI X ER— R CEE T,

Rf AGET A L1, /RZ— @0 16mil, 7T 72 R & DR
6mil THiMEA B —& AN 50Q O miE K (CPWG) T
TNEMHHL TSN TWET, RF %i’ék?ﬂ%i&%ﬁwﬁfb'&
L1, fBETAVOREAE Ry =DM Ny RTFIZ
TREZRIE Y < D AL— « ET DREREBEESNTVET,

AN— X U TV —2 g U EMBEHAT S L T, ADRF5731-
EVALZ i AR — RORET — & 935 R— F ORI D = A 4
EL IC @%t /’CT/W'X i %Eﬁwu@—é &73“(%?’9"
ADRF5731-EVALZ #Ffi AR — R DER TOREM LR — FHEL

(THRU) . RA— F{E%EL A& AT ADRF5731 Off ALk, B X
VR — FHEE A2 L5V - ADRF5721 O AR A X 28 1ZR L
£,

1 |
e
-2 S
\ \’
~ —
m -3
z ]
B -4 N
S N
-
= -5
o
& 6 —
u —THRU LOSS
z 7 — DE-EMBEDDED INSERTION LOSS
EMBEDDED INSERTION LOSS
-8
-9
-10
0 5 10 15 20 25 30 35 40 45

17000-028

FREQUENCY (GHz)

28. FE A8k & FIRB OBEF
AL AR L7 FEBR > ADRF5731-EVALZ FEffifHAR— F&[X 29
=L

KERLRER

CLE-
D%4-

1®

Yiriz
Hiill ‘IUI\

[

| i
Mmoo

QAN ) &

@
1
}

B & 4
Cr

17000-029

29. FHEAAR—FOLs7 T b EEN

2ODEPHAR— MEIVDD & VSSDTF A bk « RA v N Th B TPL
L TP2 i s, /9 KU 77 L2 AL, GND DT A
kR A L FTHD TPAIZHH SN TWVET, BRAAZ—
(VDD 5L TN VSS) LTI, 100pF O 3A /X8R « 27 T
FoTEAW ) A ARBRESHET, Fio, REEOESALE
WZIEARSA RA s arTF o B MEETE £,

FOANHEE AT T, FTOZNEERE — U R LT 2 x
QB D~y X PLIZEERISNE T, DCH YTV T« J A4 X
RET LD, i T oY (RC) 7 4 VA WMo T
F3, ADRF573LIFSMTIFDORC 7 4 L& % FWTICHIELE L
77o T72bb, EAMKHIZO0Q T, ¥ v b« a7 Yk
JAR— RIZIEEE LT ERA,

RF AH AR — K (ATTIN B LT ATTOUT) 13 50Q DImET A
VEELT, 24mm D RF 7 0 F ¥ J1 B LV R ICENE B
INTWET, TNHOFEEERFZ > F vid, A— gL
THH SN TWETR, AU FUHTEATOEREA,
xw~~%&97v~yay-34ym101$£%®§y%

CBBINURESREINTOEST, ZOE%ET A 1T, B
XT%ODF"F‘ - CD PCB I L AL ZFHIT D 7ol s
*7,

ADRF5731-EVALZ FE4li AR — R D& % 30 IR L E T,
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T—2L—F ADRF5731

P1
D2 R6 R1 S D5 CLK 1 2
oy A D4_SERIN 3 5
R e D3_SEROUT5 4
D3_SEROUT R5 ANy D2 7 8
= AW o0 Ps 9 10
00 VDD
ol wl < = TP1 LE 11 12
— — — —
o W VSS 13 14
17 5 58 2 34 c1 P2 15 6
EPAD B
D4 SERIN RI W e Y100pF 7 18
- 00 ' @ 12 c2
D4/SERIN & VDD F— ;5100!3':
D5_CLK R3 2 11
= A D5/CLK vss GV
ND
3 GND ADRF5731 GND 10 TP4
J1 32
ATTIN L] Je— ATTOUT |2 ATTOUT g)
[a] [a] o [a]
z =z 4 z v
O 6 0 O J3 Ja4
=T o T = DNI DNI

THRU CAL
g g

30. FHEAAR— K OEER

17000-030

& 8. Tl AR — K D& &

Component Default Value Description

C1,C2 100 pF Capacitors, C0402 package

J1,J2 Not applicable 2.4 mm end launch connectors (Southwest Microwave: 1492-04A-6)
P1 Not applicable 2 x 9-pin header

R1to R6 0Q Resistors, 0402 package

TP1, TP2, TP4 Not applicable Through hole mount test points

Ul ADRF5731 ADRF5731 digital attenuator, Analog Devices, Inc.
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ADRF5731

Jo—J -2 kYO R -RK=F

Tr—7 v Yy I A R—RE 4 HOR— T, FHmA
A= REFEE. ZOR—F% 12mil © Rogers RO4003 7% FE A44 K
EREHLTWET, k& KEodiEI% 050z (0.7mil) TiE7p
< 150z (2.2mil) DEIIZA vyFINTWET, RFIBIET AV
1, 73F— gD 16mil, 7T 72 R EORERAY 6mil THEEA
E—H AN 50Q D CPWG EF LA L TR SN TWVE
7,

A— FoWmEXZX 3112, FERXEZX 32 IR LET, AEX
GSG Yu—7 %A L. RF £ (ATTIN £ L O ATTOUT) @
HITTITWE Lz, fHMEAR— FETRRY, e—7ck 5
HWETIEaRI ¥, r—7), K=K+ LA T 7 MIEKRTS
FEGICE > TELLKEBBOT 570, LV EWBETT
WA AEREERET HZEMNMTEET,

w = 1emit S/ 6mil

RO4003

TOTAL THICKNESS
~62mil

17000-031

K31l 7Oo—7 - kv s X - R—=F (WER)

Rev. 0

17000-032

K32 7O0—7 - Yy IR - R=—RFROL479 b+ (EEM)

Tu—7 < v A R—RFE, A—FEEEZRECTE
HANL— YTV kT4 (TRL) ¥ V7L —Tar -
o MRBHYET, BEEOR—RFTIZRLCLA 7Y bR~ R
v 7 ZRICER S, BEOT A ARFERFCFEESNET,
IRB— DD B ~OBATE S OFEK & ST 5 EE . X
BIITRLET, ZOR—FTETHD ST A—FNAESNE
L7,

17000-033

K33 FO—7 - R—=FK- - LA4F7Y bOFE (LER)
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N r—o b —5—154

ST iE

F—5F—-H4AF

2.60 0.250
250 S 5500
= Q 0.325 +{ |« 0.200
PIN 1 0.275 0.150
CORNER AREA =<2 j CHAMFERED
PIN 1 (0.1 x 45°)
e 0.225 |:| |:| Al:y
e -
1.10
1.20 REF* O Bpge O 100 SQ
l =] O 0.90
[
0.40 4
BSC good
0.125
T REF W
0.850 FOR PROPER CONNECTION OF
0.750 — 0.530 REF THE EXPOSED PADS, REFER TO
05650 THE PIN CONFIGURATION AND

—{ 0.260
0.220

0.180

B34 168F - SR -7y R 7LA [LGA]
25mmx25mm AT, 0.75mm /Xy Tr—F

(CC-16-6)
<FiE S mm

¥ FUNCTION DESCRIPTIONS
- SECTION OF THIS DATA SHEET.

Model*

Temperature Range

Package Description

Package Option

Marking Code

ADRF5731BCCZN
ADRF5731BCCZN-R7
ADRF5731-EVALZ

—40°C to +105°C
—40°C to +105°C

16-Terminal Land Grid Array [LGA]
16-Terminal Land Grid Array [LGA]
Evaluation Board

CC-16-6
CC-16-6

31
31

1 Z = RoHS #EfLEL i,
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